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The purpose of this paper is to outline the intent and key objectives of the Cal Poly Construction
Management Summer Bootcamp. This project was developed through collaboration with Cal Poly
Construction Management faculty and other contributors to create a multi-scope project with the
objective of creating a summer bootcamp. The camp was proposed to assist the San Luis Obispo
County Office of Education and the Central Coast Homebuilders Association with promoting skilled
trades education in high schools. Local high schools currently implement the Building Industry
Technology Academy (BITA) curriculum, which has proven difficult for students to enroll in or
complete. To address this issue, the Cal Poly Construction Management Summer Camp will provide
skilled trades training and implement the BITA curriculum to provide opportunity to complete the
BITA program. The scope for this paper will focus on the scheduling aspect of the summer camp,
specifically creating daily agendas and outlining learning objectives for each day, relating the learning
objectives to the BITA curriculum to assist high school students with the completion of the BITA
program. This camp will be one week long, intending to teach basic construction management skills,
safety, and to complete a community-based construction project.
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Career Technical Education, Vocational Training

Project Background
This project surfaced through a Construction Management faculty presentation within a Jobsite
Construction Management course, where a faculty member provided information regarding this
project. The proposal within the class was brief, but informed students of potential project-related
tasks which could be adapted into either a research-based project or project-based project. Included
was a description of the purpose behind the project proposal. According to a statement from Professor
Kolegraff, Construction Management faculty at Cal Poly, this project was developed through a
Homebuilding Education Leadership Program (HELP) grant, through which five initiatives are being
addressed. One of the initiatives included is to partner with local high schools to develop a pathway
for skilled trades education. Within this initiative, conversations with the San Luis Obispo County
Office of Education (SLOCOE) and the Central Coast Homebuilders Association (CCHBA) revealed
that two high schools have begun implementing curriculum from the Building Industry Technology
Academy (BITA) for their skilled trades education (Kolegraff, 2021).
While this proposal was very informative of the background of the project, it was also open-ended as
to what student participation and how this may be implemented as a student senior project. Upon
further conversations with faculty and other potential contributors, the specifics of the project were
outlined in more detail.

Professor Kolegraff, through conversations with SLOCOE identified challenges associated with the
implementation of the BITA curriculum, noting that 4-year enrollment in the program was difficult to
achieve. Difficulties in full 4-year enrollment originated from an abundance of existing high school
academic requirements. Through the creation of this senior project, the author aims to utilize the
proposed project to bridge any gaps in the 4-year academic requirements and assist high school
students in completing the BITA program requirements. As Kolegraff explained,
“SLOCOE has also included Santa Barbara school district in our meetings, and they are
working to understand the gaps in their program and hope that a summer program – or a
multi-year summer program – could help develop the program. They are also working with
BITA to get dual enrollment credits (college credits) for Cuesta and, eventually, Cal Poly so
that students enrolled in BITA (and their parents) will be more interested in finishing the
program since they will earn credits in school and may choose this over an AP class”
(Kolegraff, 2021).
This proposal contained a broad scope. Attempting to incorporate the BITA curriculum into a 40-hour
camp posed quite a challenge, which was more efficiently handled by multiple people. To
accommodate such a broad scope, multiple Cal Poly Construction Management students offered to
collaborate on a single project, each focusing on separate scopes that work in unison to administer the
Cal Poly Construction Management Summer Bootcamp. The goal for this specific scope was to create
the framework for a future Cal Poly Construction Summer Bootcamp that will continue to implement
the BITA curriculum for students.
The purpose of this paper is to describe the details of the Cal Poly Construction Management Summer
Bootcamp, outline the schedule of activities, and connect the activities with the BITA Curriculum.
The deliverables include specific activities for each individual day of the Summer Bootcamp, along
with the learning objectives as they relate to the BITA Curriculum. Before discussing more details of
the project, the author will provide additional information regarding the BITA program and explain
the curriculum requirements.

About the BITA Program
BITA is a program promoted by the California Homebuilding Foundation, with the express purpose of
providing high school students with Career Technical Education (CTE) credits. The CTE credits
offered for completion of this program are intended to provide an incentive for students to become
more involved in the construction industry by developing a knowledge of skilled trades and
construction management (BITA, 2021).
As previously mentioned, the BITA program is separated into a full 4-year curriculum. The first-year
requirement specializes in providing students with a knowledge of the foundations of residential and
commercial construction. The second-year requirement includes the study of modern craftsmanship
and infrastructure within the construction industry and incorporates several detailed construction
projects intended to provide students with an opportunity to develop carpentry and craftsmanship
skills. The third-year requirement introduces concepts of energy efficiency and future infrastructure.
Finally, the fourth-year requirement is interested in providing knowledge of construction management
concepts and fulfilling the completion of a service-learning project.
The BITA program, according to the California Homebuilding Foundation, “offers a curriculum
aimed at preparing 21st century students to be qualified and confident to enter the homebuilding

workforce” (BITA, 2021). These core objectives, specifically as they relate to the fourth-year
requirement, are the leading objectives to be considered in this paper.
The scope of this project has been developed around the BITA fourth-year requirements. Within the
fourth-year requirement, there are multiple specific objectives, each intended to provide students with
knowledge of the construction trades and construction management concepts. The BITA program
outlines a two-unit curriculum within the fourth-year requirement. Unit 1 is concerned with teaching
safety and orientation, ensuring students understand general shop safety practices. Unit 2 is concerned
with an introduction to construction management, where learning objectives are not specifically
defined. Lastly, the fourth-year requirements for the BITA program also include a Service-Learning
Project, which is defined as a project intended to fulfill a community need. Unit 2 and the ServiceLearning project are the primary focus of this paper.

Project Objectives
This project is defined as a summer bootcamp, consisting of a 40-hour week divided into five, eighthour scheduled days. Each day is summarized based on the overview of the daily agenda (see
Appendix A). Each daily agenda is outlined by detailed timeslots (see Appendix B), intended to meet
the Unit 2 and Service-Learning requirements of the BITA program. The daily agendas for each day
are summarized in each of the following sections and will be explained as they relate to the BITA
curriculum.
A general format was created to layout the agenda for each day. For instance, each day will begin at
8:00 AM with a 1-hour period for camp attendees to interact with volunteers and engage in an open
discussion. Following the introduction, the volunteers will lead the attendees through a Stretch-andFlex, ensuring the attendees are awake and active to prevent injury. Each day will also have a 15minute break period in the morning, a 45-minute lunch break, and another 15-minute break period in
the afternoon. Lastly, at the end of every day, the camp volunteers will ask the attendees about any
lessons they have learned, cross examining the attendee responses with the learning objectives. To
conclude each day, the volunteers will provide a plan for the following day’s activities. The individual
daily agendas and learning objectives will be discussed further in the following sections.

Day 1: Site Management & Concrete
Day 1 is the introductory day of the Cal Poly Construction Management Summer Bootcamp. the
attendees will be given personal protective equipment (PPE) and learn the importance of PPE within
the construction industry as it relates to workplace safety. From there, the attendees will be escorted to
the College of Architecture and Environmental Design Support Shop, where they will receive basic
tool training, and gain experience with construction tools to be used for the remainder of the camp.
Following the shop training, the volunteers within the camp will introduce the Service-Learning
project, which will be the group project that the attendees will construct throughout the week. Finally,
a concrete contractor will provide a concrete trade demonstration, followed by a concrete activity
which will teach the attendees the safety and process of concrete construction. In addition to the
concrete activity, the volunteers will discuss the importance of site management, including storm
water pollution prevention plans and best management practices.
The learning objectives for the first day are related to site management, as stated on Day 1. The
attendees will be taught the importance of PPE, and how it helps create a safe construction site, which

is ultimately the first concern of a construction manager. Building on the safety aspect of site
management, the students will be introduced to basic tool safety. Safety will constantly be addressed
in each aspect of the camp, ensuring the attendees are safe at the camp, and also promote the
importance of safety in the construction industry. Next, a sponsored volunteer will conduct a concrete
trade demonstration, specifying safe practices for forming, mixing, pouring, and finishing concrete.
Through the individual activities, the construction management concepts of site management and
safety will be emphasized, while also teaching the attendees about the concrete construction trade.
The construction management concepts that relate to BITA Curriculum include site management
strategies, safety management, storm water pollution prevention, and general trade knowledge
specific to the concrete and masonry trades.

Day 2: Safety and Framing
Day 2 is focused on applying more safety protocols to the construction industry through carpentry and
framing demonstrations. The daily agenda includes a description of the OSHA standards regarding
Toolbox Talk safety discussions. Next, the camp volunteers will provide a construction sequencing
exercise, intended to inform the camp attendees about the typical residential construction work
sequencing. Specifically, the exercise will provide knowledge of the typical sequence of construction
events, starting with the first portion of a building to be constructed and explaining the purpose of
proper sequencing of work in terms of the efficiency of the construction process. In addition to the
construction management perspective of trade sequencing, a carpentry demonstration will be provided
to teach the attendees how to determine a lumber framing layout, and use that knowledge to calculate
material quantities, measurements, and eventually cut the lumber to prepare for an afternoon assembly
demonstration. Following the carpentry demonstration, a brief material quantity takeoff exercise will
present the student attendees with an opportunity to estimate the material needed to complete the
service-learning project. After the brief estimating exercise, the camp attendees will utilize the
materials they prepared in the earlier framing demonstration to frame their own wall. Then, the
students will implement their material quantity takeoff to begin measurements and framing layouts of
their service-learning project. To conclude the day, the volunteers will gather all attendees to discuss
the plan of activities for the following day and ask the attendees to reflect on lessons learned.
The learning objectives for the second day of the camp relate to general OSHA safety regulations,
construction trade sequencing, safety in carpentry and general information about the trade, and finally
the implementation of management skills relating to plan reading, estimating, and construction
mathematics. Informing the students of the OSHA regulations surrounding construction is important
to ensure how vital safety in construction is to the trades and construction management. This will also
give the students a sense of the hazards that are commonly associated with construction and inform
them of the various safeguards that have been established to ensure worker safety. Work sequencing
will be introduced to provide further knowledge of the construction process, outlining how and when
the different systems such as foundation, framing, and HVAC systems are constructed or installed. In
addition, the carpentry trade demonstration will allow students the opportunity to ask questions and
gain insight into a career as a carpenter. The final activities for day two will provide the attendees
with knowledge of how the different aspects of construction are implemented in practice. More
specifically, the final objective is to provide the students with an understanding of how construction
projects are estimated and constructed, and how proper estimating aids in proper construction. The
construction management concepts that relate these activities to the BITA Curriculum include OSHA

safety regulations, safety management, sequencing the construction process, estimating, and the
general knowledge relating to the carpentry trade.

Day 3: Trade Sequencing and Sheet Metal
The activities for Day 3 are related to construction trade sequencing and sheet metal fabrication. The
first activity will be a sheet metal fabrication activity, where the volunteers will escort the attendees to
the Simpson Strong-Tie (SST) building. Within the SST, there is a lab known as the dFab lab, where
students will be shown a demonstration of the laser-cutting technology that will be used to prepare the
templates for the sheet metal fabrication activity. Following the fabrication activity, the attendees will
be given a tour of the HVAC Lab in the Engineering building to look at the different types of systems
and learn about the functions and construction process. Then, students will be provided with a trade
sequencing exercise, building upon the construction work sequencing activity from Day Two. To
conclude the day, the attendees will continue framing for the service-learning project and begin the
installation of sheet metal flashing. To conclude, lessons learned and the Day Four agenda will be
discussed.
Learning objectives for Day 3 include the introduction of sheet metal fabrication within the
construction industry and all safety requirements involved. Other objectives include understanding the
importance of proper trade sequencing, ensuring the trades are building in sequence to prevent
schedule conflicts while constructing buildings. Next, the students will build upon their construction
abilities, gaining more hands-on experience framing and installing sheet metal flashing on their
projects, ensuring the sequences of installation are emphasized. The construction management
concepts that relate these activities to the BITA Curriculum include safety management, sequencing
the construction trades and scheduling, and the general knowledge relating to the HVAC and metal
fabrication trades.

Day 4: Construction Technology and M.E.P.
Day 4 of the camp will be concerned with providing knowledge of construction technology and
mechanical, electrical, and plumbing (MEP). The day will begin with an introduction into few types
of technology commonly used in construction including Procore, Navisworks, or other field
management technologies. Following the introduction to technology, the attendees will attend a
plumbing trade demonstration, where they will learn how to solder copper pipe. After the trade
demonstration, the students will view am MEP mock-up in the SST building, where the volunteers or
a tradesperson will identify the different aspects of the mock-up and explain the sequencing and
process of construction. To conclude the day, the students will continue to construct their servicelearning project. The time period allotted for this section is flexible to allow for additional time to
complete the pipe soldering exercise and to complete other portions of the service-learning project.
The objectives of the Day 4 activities are related to construction technology. Introducing the
construction technology is important to show students that the construction industry is modernizing,
implementing technology into each part of the construction process. More specifically, attendees
learning about programs such as Navisworks can provide a new perspective toward advancements in
the construction industry. After the emphasis on technology as a powerful tool, other programs such
as Procore could be utilized in the building exercise, showing the direct relationship between
tradespersons and management, specifically how technology benefits both in practice. With this, the
plumbing demonstration will commence, ensuring students continue to expand their hand-on abilities

to construct using copper pipe. Allowing for exposure to many different trades benefits the attendees,
providing them with experience in each aspect of construction and the opportunity to learn about the
trade perspective in the industry. With the mock-up in the SST, the objectives are to build upon the
concept of trade sequencing. Within this specific mock-up, framing, mechanical, electrical, and
plumbing are all included. This will allow students to visualize how these systems are installed and
how to coincide within a building. The construction management concepts that relate these activities
to the BITA Curriculum include construction management technology, work sequencing, and general
knowledge relating to MEP trades.

Day 5: Finish Carpentry and Graduation
The final day of the Cal Poly Construction Management Summer Bootcamp will be centered around
finish carpentry. To begin, attendees will have the opportunity to finish their Service-Learning project
by placing the finishing touches, such as trim or paint. Following the finishes, the attendees will be
given punch list items for the final project, allowing the attendees to look through what remains to be
completed to close out the project. To conclude the day, the attendees will attend a camp graduation.
Within the camp graduation, the keynote speakers will touch on the construction management
concepts noted in this paper and congratulate the attendees for their participation in the camp. Finally,
the camp will host a mini career fair, where companies such as those that provided tradespersons to
perform demonstrations, will have an opportunity to further ongoing interest in the construction
industry.
The learning objectives for the final day will mainly focus on reiterating the learning objectives from
the previous days, summarizing each concept and object as they relate to the activities performed by
the attendees. However, included in the finishing of the project is a project punch list, where attendees
will learn the importance of completing a punch list and project closeout. The concept to consider is
the contractual obligations of the construction manager. The objective is to inform the attendees of the
typical contractual requirements to complete a project, ensuring that all conditions are met for them to
complete their projects and for the project closeout to begin. Finally, the last main learning objective
for the camp relates to the learning objectives from each camp day. At the end of the camp, the
volunteers will provide a brief survey for the attendees to complete where the camp volunteers will
receive feedback as to how well the students retained the learning objectives from each day. Through
this process, the attendees will be required to reflect on their experience and provide the volunteers
data. The data can then be used to correct areas where learning objectives were not met collectively,
or to replace activities that did not allow the students to achieve the learning objectives efficiently.
With this information, the promoters of a future Cal Poly Construction Management Summer
Bootcamp can reference the data to provide the future attendees with the best camp experience. To
conclude the camp, the mini career fair would provide attendees an opportunity to network with
companies and learn about apprenticeships or internships, each offering student an opportunity to
expand their construction knowledge.
The final objective for this paper is to provide the framework for a future Cal Poly Construction
Management Summer Bootcamp. Appendix A and B contain the scheduled activities for this project,
however master templates of these documents will be made available to edit within Bluebeam Revu to
create schedules for the future camp. By providing this framework, the hope is to make orchestrating
this camp easier for those who continue to develop this camp. Providing high school students an
opportunity to build and receive academic credits is very valuable to the construction industry, and

valuable to the students. Allowing the students to gain knowledge of the construction industry and the
functions of different trades offers them another option for a future career. By introducing these
construction management concepts and the construction trades, the students will have many
opportunities to find an area of interest within the construction industry, which provides the industry
with more young talent to continue building for the future.

Lessons Learned
Throughout the course of completing this project, there were a few key lessons that were learned.
Notable areas include the activity planning phase and the allocation of time periods for each
individual activity. To determine the activities the author worked with the other contributors. As
contributors working on this project, the activities were brainstormed and determined based on
essential construction management concepts developed by the author. The challenge with this
prospect was identifying the essential activities to convey these concepts, while also providing the
camp attendees with a fun and informative experience. With the assistance of the other contributors
for the Cal Poly Construction Management Summer Bootcamp, the author was able to detail specific
activities, like those activities that were implemented in a company summer camp the other
contributors attended. The important lesson learned from this project is the value obtained by
collaboration for such a broad scope. Upon developing the schedule of activities, the input from
attendees of a prior construction-based camp was crucial toward ensuring the construction
management concepts to be taught were conveyed through the activities in an interesting and fun
manner that the future camp attendees will retain.
Along with lessons learned of the value obtained through collaboration in determining specific
activities, other lessons were learned while developing the durations of the activities outlined in the
daily schedules (See Appendix B). In determining the duration, experience with the activities was
very valuable. As previously mentioned, some activities were determined through collaboration and
experience with activities performed within a similar camp. The durations for activities in which the
author had no experience were negotiated with those who had experience. Other durations were
developed for activities in which the author did possess direct experience. The lesson behind the
development of activity durations was the importance of prior experience with certain activities. Prior
experience and an understanding of the construction management key concepts were extremely
valuable to determine the duration of the activities. Reflecting on experience confirmed which
concepts were the most relevant to capture in a timeframe that will ensure the concepts are retained
and still engaging.
The final lesson learned, regards time management and communication with the SME. For this
project, few in-person meetings were required due to the nature of the project. However, frequent
correspondence and updates regarding project status were beneficial to completing the project as
scheduled, and feedback from the SME was certainly valuable to ensuring the project objectives were
met and the scope was adhered to as proposed. Ensuring adequate SME involvement was critical to
providing the final deliverables for this project and confirming the sustainability of the project
structure to be implemented beyond this specific assignment. Because of the sustainability of the
current project structure, it is hopeful the Cal Poly Construction Management Summer Bootcamp will
continue beyond the proposed 2022 camp and assist future BITA program participants with their
pursuits in becoming future construction tradespersons or construction managers.

Conclusion
This paper sought to address challenges present in the implementation of the BITA curriculum in high
school skilled training programs. The BITA curriculum as implemented will provide high school
students with career technical education credits, intended to generate an incentive for students to
enroll in the program and learn about the construction industry. Through this paper, the objectives
were developed to ensure the areas of concern according to SLOCOE were properly addressed, aiding
high school students by allowing them a new opportunity to complete the BITA program. By
developing a schedule of activities to relate the Cal Poly Construction Management Summer
Bootcamp activities to the BITA curriculum, this project will provide new opportunities for BITA
enrolled students to complete the program. Assisting students by creating this camp to complete the
BITA program ensures new interest is generated for the industry, and the construction industry
continues to innovate and improve.
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